Mechanisms of sodium-chloride cotransporter modulation by angiotensin II.
The renin-angiotensin-aldosterone system is an important modulator of renal salt excretion and arterial pressure. An important body of evidence now supports that angiotensin II (AngII) modulates the function of the renal sodium-chloride cotransporter (NCC), independently of aldosterone. Here we summarize these data, as well as recent knowledge regarding the intracellular mechanisms underlying this effect. AngII has the ability to modulate NCC total expression, apical localization, and phosphorylation by aldosterone-independent mechanisms. Recent evidence suggests that these effects are achieved through modulation of the With No Lysine kinase 4 (WNK4) and Ste20-related, proline-alanine-rich kinase (SPAK) pathway. Missense mutations in the acidic domain of WNK4, which are the cause of one of the subtypes of pseudohypoaldosteronism type II (PHAII), could be mimicking the effect produced by AngII on NCC through the WNK4-SPAK pathway. WNK4 activity has been shown to vary in response to changes in calcium concentration and PHAII-WNK4 mutants apparently lose this ability. Thus, AngII may regulate WNK4 activity through the modulation of intracellular calcium concentration. Modulation of WNK4 activity by AngII underlies the effects of AngII on NCC activity and this is probably important for the stimulation of renal sodium retention, as well as for the prevention of potassium loss, during hypovolemia.